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(54) OPTICAL RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the optical 
recording and reproducing device in which good erasing 
and reproducing operations of information signals are 
conducted against the information recording media 
having different information track intervals. 
SOLUTION: The device is provided with a light source 
21 , an optical detector 23 and optical means 24 to 27 
which converge the light beams emitted from the source 
21 to an information recording medium 30 having 
information tracks and guide the reflected or transmitted 
beams from the medium 30 to the detector 23. The 
device is capable of conducting reproducing or erasing 
of the information signals of at least two kinds of optical 
information recording media 30 including an information 
recording medium 30A whose information track interval is T1 and an information recording 
medium 30B whose information track interval is T2. Note that the approximately elliptic 
shaped spot converged on the information recording medium satisfies the condition of 
TKWV<T2 and WP<WV where T1 and T2 are the intervals of information tracks, WV is the 
spot radius in the direction normal to the information track and WP is the spot radius in the 
direction parallel to the information track. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light beam which carried out outgoing radiation to the light source and a photodetector 
from said light source is condensed to the information record medium which has a code track. It has the 
optical means which leads the reflected light or the transmitted light from said information record 
medium to said photodetector. Spacing of a code track The information record medium of Tl, Spacing 
of a code track is the optical recording regenerative apparatus in which an information record medium 
eliminates [ playback or ] T2. [ of the information signal of at least two sorts of optical information 
record media ] it condensed to said information record medium — almost - the spot of an ellipse form — 
TKWV<T2 and WP<WV however spacing WV; of Tl and a T2; code track said code track 
receiving — vertical diameter WPof spot; — the optical recording regenerative apparatus characterized by 
fulfilling the conditions of the parallel diameter of a spot to said code track. 

[Claim 2] The optical recording regenerative apparatus according to claim 1 characterized by making it 
not go into the record section of the code track with which the vertical diameter of a spot adjoins the 
record section of said arbitration code track to the code track which code-track spacing condensed to the 
arbitration code track of the information record medium of Tl. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to an optical recording regenerative apparatus, this invention 
condenses the light beam which carried out outgoing radiation to the light source and a photodetector 
from said light source in more detail to the information record medium which has a code track, and 
relates to the optical recording regenerative apparatus equipped with the optical means which leads the 
light from an information record medium to a photodetector. 
[0002] 

[Description of the Prior Art] Conventionally, the light beam which carried out outgoing radiation to the 
light source and a photodetector from said light source is condensed to the information record medium 
which has a code track, and the optical recording regenerative apparatus equipped with the optical 
means which leads the light from an information record medium to a photodetector is known. 
[0003] In recent years, what made spacing of said code track smaller than that of an information record 
medium with the request of densification is developed. The information record medium with which 
spacing of a code track differs is a separate optical recording regenerative apparatus, respectively, and is 
performing informational record, playback, or elimination with the respectively optimal diameter of a 
spot. The small optical recording regenerative apparatus for trucks may perform record of an 
information signal, playback, or elimination for the information record medium with which spacing of a 
code track differs, for example. When it explains in more detail, drawing 5 is drawing which made the 
information record medium with which spacing of the conventional truck differs condense the same spot 
configuration. Drawing 5 (a) is spacing T 1=1.1 micrometer information record-medium 30A of a code 
track, and is setting the diameter of a spot of the vertical spot 29 to WV=1 micrometer thru/or 1.1 
micrometers to the code track (however, the diameter of a spot path of l/e2 reinforcement). On the other 
hand, drawing 5 (b) is spacing T2=1.6micrometer information record-medium 30B of a code track, and 
shows signs that diameter WV=of spot 1 micrometer of the same spot 29 as the above thru/or 1.1 
micrometers were condensed. In addition, in the optical recording regenerative apparatus which carries 
out record playback only at spacing T2=1.6micrometer information record-medium 30B of a code track, 
the usual diameters WV of a spot are 1.3 micrometers thru/or 1.5 micrometers. In addition, in 42, the i- 
th code track and 41 show the i-lst code tracks, and 43 shows the i+lst code tracks by a diagram, 
respectively. 
[0004] 

[Problem(s) to be Solved by the Invention] If the small optical recording regenerative apparatus for 
trucks with inconvenient and a separate optical recording regenerative apparatus performing 
informational record, playback, or elimination and the large optical recording regenerative apparatus for 
trucks are mixed up and used, respectively, a problem which is explained below will generate the 
information record medium with which spacing of an above-mentioned code track differs. Drawing 6 is 
the explanatory view of the trouble at the time of dealing with the information record medium from 
which spacing of a truck differs with an optical recording regenerative apparatus. Here, code-track 
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spacing of the information record media 30A and 30B has Tl, and has the relation of T1<T2 by T2, 
respectively (illustration abbreviation). Drawing 6 (a) shows the example which eliminated pit SOB 
recorded on this medium 30B with the optical recording regenerative apparatus for information record- 
medium 30B by elimination beam 50A of the optical recording regenerative apparatus for information 
record-medium 30A. The diameter of a spot of the optical recording regenerative apparatus for 
information record-medium 30A remains without eliminating the field 60 of the slash section of a Fig. in 
part, since it is smaller than the diameter of a spot of the optical recording regenerative apparatus for 
information record-medium 30B. Therefore, the problem referred to as that the information signal 
recorded to information record-medium 30B is not fully eliminated is ******. Moreover, drawing 6 (b) 
shows the condition of having reproduced pit 70A recorded on information record-medium 30B with the 
optical information record regenerative apparatus for information record-medium 30A by playback 
beam 70B of the optical recording regenerative apparatus for information record-medium 30B. It 
reproduces also including the field 61 where the information signal shown in the slash section like 
drawing is not recorded, and the problem referred to as that the C/N ratio of a reproductive information 
signal is not obtained enough arises. 

[0005] This invention was made in view of the above-mentioned technical problem, and the purpose of 
this invention is to offer the optical recording regenerative apparatus which can perform good 
elimination of an information signal, and playback also with the information record medium with which 
spacing of a code track differs. 
[0006] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following means. 
Namely, this invention condenses the light beam which carried out outgoing radiation to the light source 
and a photodetector from said light source to the information record medium with which spacing has a 
code track. It has the optical means which leads the reflected light or the transmitted light from said 
information record medium to said photodetector. Spacing of a code track The information record 
medium of Tl, Spacing of a code track is the optical recording regenerative apparatus in which an 
information record medium eliminates [ playback or ] T2. [ of the information signal of at least two sorts 
of optical information record media ] The optical recording regenerative apparatus characterized by the 
thing which condensed to said information record medium, and for which the spot of an ellipse form 
fulfills the conditions of TKWV<T2 and WP<WV mostly can attain, however, Tl, spacing of a T2; 
code track, and WV; — said code track — receiving ~ the vertical diameter of a spot, and WP; — it is a 
parallel diameter of a spot to said code track. 
[0007] 

[Embodiment of the Invention] The example of an operation gestalt of this invention is explained based 
on a drawing. 

[0008] Drawing 1 is the optical system of the optical recording regenerative apparatus of the optical 
MAG of an example, drawing 2 is the far field pattern of semiconductor laser, and the related Fig. of the 
direction of a truck, and drawing 3 is a related Fig. of a spot configuration and truck spacing which 
condenses to each information record medium with which spacing of the truck of an example differs. 
[0009] In drawin g 1 , semiconductor laser 21 is semiconductor laser with plane of polarization 
perpendicular to the space of drawing, and a collimator lens 22 is a lens which makes the light beam of 
semiconductor laser parallel. Moreover, the polarization beam splitter 26 consists of triangle pole-like 
prism 261 and 262 and a polarization reflector 263. An objective lens 27 is a lens which condenses 
parallel light to information record-medium 30A, and information record-medium 30A consists of a 
clear layer 31 and a record-medium layer 32. Moreover, the spot 28 serves as the spot configuration 
where a major axis is perpendicular, to the direction of the i-th code track 42. In addition, 45 shows the 
center line between code tracks. An analyzer 25 is an optical material from which the amount of 
transmitted lights changes with change of a polarization angle. A condenser lens 24 is a lens which 
makes a photodetector condense parallel light, and a photodetector 23 is a detector which detects the 
quantity of light of the reflected light of an information record medium. Moreover, it is the same even if 
attached to information record-medium 30B. 
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[0010] By drawing 2 , there is a code track 40 in the information record medium 30, the major axis of 
the ellipse of the far field pattern 21 1 of the semiconductor laser of drawing 1 has become the direction 
of a code track 40, and parallel, and the major axis of the spot (refer to drawing 1 ) condensed on the 
information record medium 30 becomes the direction and perpendicular of a code track 40 by passing 
the entrance pupil 271 of an objective lens. 

[001 1] Drawing 3 (a) and (b) are related Figs, of a spot 28 and a code track 40 which condense to the 
information record medium of an example. Spacing of a code track is Tl- 1.1 micrometer and 
T2=1.6micrometer, WV(s) of the vertical diameter of a spot are 1.15 micrometers thru/or 1.3 
micrometers to a code track, and WP of the parallel diameter of a spot is smaller than WV to a code 
track. In addition, in 42, the i-th code track and 41 show the i-lst code tracks, and 43 shows the i+lst 
code tracks by a diagram, respectively. 

[0012] After the laser beam which came out of it from semiconductor laser 21 in drawing 1 when 
playback was made into the example and the operation was explained is made into a parallel ray by the 
collimator lens 22, it is reflected by the polarization beam splitter 26, and it is used as a spot 28 with an 
objective lens 27, and is condensed by information record-medium 30A here. After that, the reflected 
light is received with a photodetector 23 through an analyzer 25 and a condenser lens 24. The same is 
said of information record-medium 30B. In addition, record and elimination of the signal over Media 
30A and 30B give the external magnetic field which is not illustrated on the outskirts of spot 28 on a 
medium, and are performed by reversing this. By taking such a configuration, WV becomes large 
compared with the conventional case, and the trouble produced conventionally the pitch by which 
spacing was recorded on the truck of T2 erased, and mentioned [ fall / remnants, / of the regenerative 
signal of a pit / which was similarly recorded on the truck of T2 / C/N ] above improves greatly. 
Furthermore, since WP is smaller than WV, the optical spatial frequency of the direction of a truck is 
high enough, and the record reproducing characteristics of a signal will become good. Moreover, WV is 
smaller than T2 and the contiguity clo talk between the code tracks whose spacing of a code track is Tl 
is small enough. 

[0013] The relation of a different truck spacing and the different diameter of a spot which were shown in 
this example can be built even if based on another optical system shown in drawing 4 . That is, in 
drawing 4 , semiconductor laser 21 is semiconductor laser from which the major axis of the ellipse beam 
of plane of polarization and a far field pattern became parallel to both the space of drawing. 
[0014] The laser beam which came out of semiconductor laser 21 serves as a parallel ray by the 
collimator lens 22, serves as the spot 28 of information record-medium 30A with an objective lens 27, 
and is applied by the information record medium. Then, it reflects in the polarization reflector 263 and 
the reflected light is received with a photodetector 23 through an analyzer 25 and a condenser lens 24. 
The same is said of information record-medium 30B. In addition, record and elimination of the 
information record media 30A and 30B give the external magnetic field which is not illustrated on the 
outskirts of spot 28 on a medium, and are performed by reversing this. 

[0015] In addition, in each above-mentioned example, although the case of Tl=l .lmicrometer and 
T2=1.6micrometer was explained, it is not limited to this. Moreover, although each above-mentioned 
example explained the optical recording regenerative apparatus of the optical MAG, it is not limited to 
this, and it is applicable even if attached to the optical recording regenerative apparatus of a phase 
change disk. 

[0016] in addition, the truck cross talk between the code tracks which adjoin if it is made not to go into 
the record section of the code track with which it condenses to the arbitration code track of the 
information record medium of the code-track spacing Tl, and the vertical diameter of a spot adjoins the 
record section of said arbitration code track to said code track which condensed — more ~ small — 
collapsibility - it is desirable. 
[0017] 

[Effect of the Invention] As mentioned above, good elimination of an information signal and playback 
can be performed also with the information record medium which condensed to the information record 
medium and with which spacing of a code track differs since it constituted so that the spot of an ellipse 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/8/2005 



JP,09-153227,A [DETAILED DESCRIPTION] 



Page 4 of 4 



form might fulfill the conditions of TKWV<T2 and WP<WV mostly. The trouble which the pitch 
which becomes large compared with the case of the former [ WV ] in more detail, and by which spacing 
was recorded on the truck of T2 erased, and was produced conventionally [, such as a C/N fall of the 
regenerative signal of remnants and the pit similarly recorded on the truck of T2, ] improves greatly, 
since WP is still smaller than WV, the optical spatial frequency of the direction of a truck is high 
enough, and it becomes what has the good record reproducing characteristics of a signal. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the optical system of the optical recording regenerative apparatus of the optical MAG 
of an example. 

[Drawing 2] They are the far field pattern of semiconductor laser, and the related Fig. of the direction of 
a truck. 

[Drawing 3] It is the related Fig. of a spot configuration and truck spacing which condenses to each 
information record medium with which spacing of the truck of an example differs. 
[Drawing 4] It is the optical system of other optical recording regenerative apparatus of an example. 
[Drawing 5] It is drawing which made the information record medium with which spacing of the 
conventional truck differs condense the same spot configuration. 

[Drawin g 6] It is the explanatory view of the trouble at the time of dealing with the information record 
medium from which spacing of a truck differs with an optical recording regenerative apparatus. 
[Description of Notations] 

21 Semiconductor Laser 

21 1 Far Field Pattern of Semiconductor Laser 

22 Collimator Lens 

23 Photodetector 

24 Condenser Lens 

25 Analyzer 

26 Polarization Beam Splitter 
261 262 Prism 

263 Polarization Reflector 

27 Objective Lens 
271 Entrance Pupil 

28 Spot 

29 Spot 

30, 30A, 30B Information record medium (medium) 

3 1 Clear Layer 

32 Record-Medium Layer 

40 Code Track (Truck) 

41 The I- 1st Trucks 

42 I-th Truck 

43 The 1+ 1st Trucks 
45 Center Line 

50A Elimination beam 
SOB Pit 
60 61 Field 
70A Pit 
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70B Playback beam 

Tl 5 T2 Spacing of a code track 

WV It is a vertical diameter of a spot to a code track. 

WP It is a parallel diameter of a spot to a code track. 



[Translation done.] 
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[Drawing 4] 
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[Drawing 5] 
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[Translation done.] 
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io<£>^ W*>04fcfcvvc 
iF2 1 {iffiSTOUX? r-7 4 ~)V hv^-yco^nb' 

?X'h&. 

[0014] ^m»U-^2 l*^aS7tl— -T-b'-A 

iZ3V*-fi/>x2 2X'¥fflmt% t ). mnvvx 
2 7 xfmmmw 30Aox^.yh28k^o mm 

2D mfo£.%Xhtlh. *<tfk. R3*5tt±«3fcRltii2 6 
3-CRItU. ^3K^2 5. *3t^>-X24^ffl03K«IJiJ 
H2 3T£3fc$*l6. ffi«E»««£3 0BKoV>Tt,H 
«T*fcl.. =5rfc, 1S#l2MklSE*3 0A. 3 0BOfEtH> 
?B*{i0^L^v^iina^^^±c7)X^>y h 2 8^2 

[ooi 5] yiij. ±m&mimx\i. ti=i. i^ 

m, T 2 = l. 6jum«^fc-?VvCiiHJJUt#, dfl 

' m^mMm^miz^xmmi^ ztazmz 
30 $^st,co-c»i^<. mt\tmttt.T<x?<r>mi$m 

[00 16]^. iffSh7-y^^plTiC0fff«Ea« 
WwOffKWah^-y^t^LB.'?. mmrfcLfz'tm 
h7-/^t«LS«*|6lWX^-/hg*>\ H?IEfiEStff$8 

tA^>J:3ttl.L I?^ri.fflfflh7-y^iac7)h 
5 >y ^ ^ ox h-^ 0^5 < =5: "9 i *)ffi I \\ 
[0017] 

40 IJJi^n^X^ -y b *«Ti <Wv < T 2 . Wp <Wv <Tgi 

m%&mmmm*x'h. mm^mmm^ m. 

<&9. (SH* I T2«b7«y^ta^§iTJtb--y^<0jH 
LSL^. ^t<T2<0h7-y^fe:iE»$n^b->yhO 

so immmmmw] 



(4 

5 

[02 ] %mWis-<fff)7T-7 <-)UW->kh 

&. 

[04 1 mm<nmm&mm.<r)m3k-ci>&. 

ft^xxvvmmim&ttLmz'bh. io 
[06 1 msm&m-eh y -y icmwnmtch'm 

21 %mfrv-<f 

2 1 1 4«flcl/-ir»7r-7^-rt'K^->' 
2 2 aV*—?l/>X 
2 3 ft&HiS 
2 4 JfcfcUVX 
25 SBfc? 

2 6 ffl3Kb'-A^7-'Jy^ 20 
2 6 1. 26 2 7*'JXA 
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6 

263 fflptRltii 

2 7 mnvvx 

111 ASflt 
2 8 *sj?>yh 

2 9 X*y|- 

30, 30A. 30B fi88f2li8tt<£ft) 

3 1 wm 

3 2 f2i§&fWi 

40 •mkYy v? ( h?-/?) 

41 i-l#Bh5-y? 

42 ifah77? 

43 i+l*gh77? 

4 5 tfM>& 
50A jBib-A 
50B tT-yh 

6 0, 6 1 Wk 
70A fcfyh 

7 OB H£t'-A 

W« ffifg h 7 y 9 LTaH*|pl«0X^ <y 
Wp Wk V 5 y 7 Ctt LT W*|p|^X^ «y hg 



[01] 



[02] 



[06] 



(5) 
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